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Abstract
Purpose: The role of MR imaging in grading medial collateral ligament (MCL) injury of the knee in comparison to other grading 
methods (clinical findings and instrumental measurement) is hardly documented in the literature. The purpose of this study is to 
compare the results of MR imaging in grading acute MCL injuries to the results of a clinical grading by an instrumented valgus- 
varus laxity tester (WLT). Materials and methods: Twenty-one patients clinically suspected of acute MCL injury were tested by 
WLT, a well documented and instrumented test-device. All patients subsequently underwent MR imaging of the knee. MCL injury 
was graded independently by W LT and MR imaging using a classification method with reference to Petermann. Results: Nintecn 
patients had corresponding grading results by W L T  and MR imaging (kappa, 0.83; S.E., 0.10); 14 patients had a Grade I, four 
a Grade II and two patients had a Grade III MR imaged MCL injury. Associated lesions were also depicted on MR imaging (bone 
contusion (n = 3), ACL disruption (n = 2) and medial meniscal rupture (n -  I)). Conclusions: This study shows a very high degree 
of agreement between the results in grading acute MCL injuries with MR imaging and an instrumented valgus-varus laxity tester 
(WLT). MR imaging depicted important, clinically undetected, additional lesions which can determine the treatment of MCL 
injury.
Keywords: Knee, MRI; Knee, injuries; Knee, ligaments and menisci; Trauma, knee
1. Introduction
Nowadays MR imaging is an acknowledged diagnos­
tic tool for evaluating internal derangements of the knee 
such as meniscal tears and cruciate or collateral liga­
ment injuries. Grading of medial collateral ligament 
(MCL) injury with MR imaging is hardly documented in 
the literature [1-5], probably because surgical explora­
tion is the only gold standard; MCL will only be ex­
* Corresponding author, Tel: (+31-931) 8061 4545; Fax: (+31-931) 
8054 0866.
plored surgically when there is gross medial instability 
and repair is anticipated.
In our hospital a study was performed to compare the 
functional outcome of patients with grades I - I I I  MCL 
lesions with limited motion brace treatment or func­
tional treatment alone. MCL injury was graded in­
dependently by clinical assessment, valgus-varus laxity 
tester (W L T ) and MR imaging. As a part of the study 
mentioned above, we tested the hypothesis that MR im­
aging is able to grade MCL injuries comparable with 
clinical grading and instrumental measurement. The 
purpose of this report is to compare the results of MR
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the periligamentous tissue is used as an indirect sign of 
complete disruption of the deep layer. This sign is well 
evaluated on a T2-weigh ted image in addition to the T l-  
weighted coronal image. Further research with a larger 
number of patients with MCL injury should be done to 
confirm the hypothesis that extravasation of joint fluid 
into periligamentous tissue is a reliable sign correspon­
ding with a Grade III MCL injury on M R imaging.
This study shows a very high degree of agreement be­
tween the results of MR imaging and VVLT in grading 
MCL injury. In one patient with a Grade II VVLT 
tested MCL injury MR imaging underestimated the 
MCL injury, probably as a result o f a reasonable time- 
delay of 7 weeks between the trauma and M R imaging 
corresponding with a moment after the initial stage (he­
matoma formation and infiltration of inflammatory 
cells) of ligament repair [13]. All the other patients were 
examined in the first 2 weeks after trauma. Another pa­
tient with a Grade III M R imaged MCL injury was 
undergraded by VVLT, probably due to an intact ACL 
which served as a secondary valgus stress restraint.
Normally clinical examination alone is an imperfect 
standard of grading ligament injury (as a result of inter- 
and intraobserver variability, posttraumatic pain and 
swelling). The VVLT gives objective, quantitative infor­
mation of valgus-varus laxity of the knee joint as a mea­
sure of knee stability in this direction [16]. Research of 
validity (maximum systematic error: 0,375) and 
reproducibility (C.V. at 20 Nm valgus-varus; 6 %) of 
VVLT showed good results [6 ].
The treatment of an isolated M CL injury is generally 
conservative. Surgical treatment is considered if other 
structures are involved (menisci, ACL) or sometimes in 
the case of a Grade III MCL injury, MR imaging is able 
to depict detailed knee joint anatomy, with associated 
lesions such as ACL rupture and/or medial meniscal tear
in (especially high grade) M CL injured knees [13], Two 
patients without clinical anteriorposterior instability 
(tested by AP-tester and Lachman test) showed ACL 
disruption on M R imaging which was confirmed by ar­
throscopy several weeks posttraumatically. Directly 
after the trauma muscle tension can have quite an influ­
ence on the results of manual (Lachman test) or in­
strumented (AP-tester) testing for laxity of the ACL 
[17]. One patient with a medial meniscal tear, as 
depicted on MR imaging, subsequently underwent an 
arthroscopy and partial meniscectomy.
High-grade MCL injuries are commonly accom­
panied by bone contusions or bruises [14]: poorly defin­
ed subchondral areas of decreased signal intensity on 
T1W1 and increased signal intensity on T2W2 images in 
the lateral femur condyle and/or lateral tibia plateau. 
They represent trabecular microfractures, secondary to 
compressive forces acting on the contralateral side to the 
distracted medial compartment where the MCL injury is 
present [18,19], We found bone contusion in two Grade
I and one Grade III MCL injured knees; the bone contu­
sions in these Grade I MCL injured knees are probably 
related to the direct compressive forces within the lateral 
compartment of the knee. The long-term sequelae of 
these bone bruises are not yet known.
In conclusion this study shows a high degree of agree­
ment between the grading results of acute M CL injuries 
as evaluated by MR imaging with a clear practical 
classification method and the VVLT as a well 
documented, instrumented test-device. The MCL injury 
has been properly evaluated and classified by MR imag­
ing with good understanding of the anatomy of the 
MCL complex. We see M R imaging as a practical and 
competent tool in diagnosing acute severe ligament in­
juries of the knee in case of doubtful manual valgus 
stress test results and doubtful or absent instrumented 
laxity test results. MR imaging can depict associated le­
sions of the MCL injured knee which can mainly influ­
ence therapy.
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